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(57) Abstract 

A compound represented by formula (I) which has antioxidant and cell death inhibitor activities and is useful 
for treating cerebral, cardiac and hepatic diseases, arteriosclerosis, and so forth. 
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English translation of excerpts of WO 95/04041 Al 

page 10, line 2 to page 12, last line 

Test Example 1 (Antioxidant effects) 

(1) Microsome preparation 

The livers of 10-week-old male Wistar rats were 
removed, homogenized, and centrif uged for 10 minutes at 
4°C, 3,000 rpm to obtain supernatant. This was further 
centrif uged for 10 minutes at 4°C, 10,000 rpm to obtain 
supernatant. This was further centrif uged for 60 minutes 
at 4°C, 30,000 rpm, the precipitated fraction was taken, 
and 70 ml of buffer (0.025 mol/1 tris-hydrochloric acid, 
0.174 mol/1 potassium chloride, pH 7.4) was added thereto 
to obtain a microsome liquid. 

(2) Measuring antioxidant effects 

0.5 ml of the microsome liquid, 0.75 ml of the 
buffer described above and 0.05 ml of sample (1% methanol 
solution of compound of invention) were mixed, after 
which 0.5 ml of L-ascorbic acid (0.0015 mol/1) was added,, 
and the mixture was reacted for 1 hour at 30 °C. The 
reaction was stopped by addition of 0.5 ml of 20% 
trichloroacetic acid, and the mixture was centrifuged for 
10 minutes at 3000 rpm to obtain a supernatant. 0 . 5 ml 
of 0.67% thiobarbituric acid was then added. 
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After a 20 minute reaction at 100°C, absorbance was 
measured at 530 nm, and used as an indicator of 
antioxidant effect. The CS-79 IC 50 value was 0.22 pM. 

Test Example 2 (Inhibition of hippocampal CA1 cell 
deciduation in cerebral ischemic gerbils) 

This test was performed in accordance with the 
methods described in Kiso to Rinsho Vol. 24, No. 4, p. 
389, 1990. 

Male gerbils weighing 55 to 80 g were grouped into 3 
groups of 8. The gerbils were anesthetized with ether 
and fixed in a supine position. Following local 
infiltration anesthesia with xylocaine, the common 
carotid arteries on both sides were exposed by an 
incision along the cervical median line, and carefully 
separated from the adjacent vagus nerve. The arteries 
were blocked for 3 minutes with aneurysm clips, and the 
clips were then removed and the skin sutured. The 
animals in the false surgery group were treated in the 
same way except that the arteries were not blocked. 7 
days later, the brains of the ether anesthetized gerbils 
were perfused from the left ventricle with 10% formalin 
buffer, the hippocampal region was cut out coronally in 
3-4 mm slices and embedded in paraffin, and sections were 
prepared by ordinary methods. The slides were stained 
with hematoxylin, eosin and cresyl violet. 

2 




' The drug was suspended in 5% gum arabic, and 
administered intraperitoneally immediately after ischemia 
re-opening. 

Ischemic nerve damage was evaluated in 4 stages, 
from 0 to 3. 

0 (-) Normal nerve cells 

1 ( + ) Some nerve cells damaged (1 or more 
nerve cells damaged) 

2 (++) Many nerve cells damaged 

3 (+++) Most nerve cells damaged 

In this screening test, there was judged to be a 
protective effect against nerve cell death when the 
(normal nerve cells) and + (slight nerve damage) scores 
together constituted 50% or more of total scores. 

[Table 3] 

Dosage (mg/kg, i. p.) Nerve damage occurrence (%) 

- + ++ +++ 

Control 1 100 0 0 0 

Control 2 0 00 100 

Compound of invention (100) 25 37.5 25 12.5 

Control 1: Group in which carotid arteries were exposed, 
and the skin was sutured after 3 minutes without ligation 
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Control 2: Group in which carotid arteries were exposed, 
and skin was sutured after 3 minutes with ligation 

The results are given here for MK-801, an NMDA (N- 
methyl-D-aspartate) antagonist reported to have a 
cytoprotective effect. The tests were performed by the 
methods described above. The MK-801 was dissolved in 
physiological saline solution, an administered 
intraperitoneally immediately after 3 minutes of ischemia 

[Table 4] 

Dosage (mg/kg, i. p.) Nerve damage occurrence (%) 

- ■ + ++ +++ 

Control 1 .100 0 0 0 

Control 2 0 12.5 25 62.5 

MK-801 (5) 0 62.5 12.5 25 

MK-801: ( + ) -5-methyl-10, ll-dihydro-5H- 
dibenzo [a, d] cycloheptene-5, 10-imine 

These results shown that CS-79, the compound of this 
application, has a stronger effect than MK-801. 
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